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N e w s & V i e w s
The gastrointestinal epithelium is a diverse community of multiple cell populations. One important population is the enteroendocrine cells (EECs). EECs are sparsely distributed throughout the gastrointestinal tract, accounting for only 1% of epithelial cells. However, en masse they comprise the largest human endocrine organ. EECs are specialized sensors of luminal signals: they convert the many stimuli from flow of nutrients and metabolites into coordinated secretion of several important hormones and neurotransmitters that regulate gastrointestinal and systemic physiology. EEC densities and functions vary along the length of the gastrointestinal tract and are altered in human diseases. Consequently, it is important to determine how EEC populations and functions are regulated in health and disease.
Our understanding of gastrointestinal epithelial development has progressed rapidly due to advances in transgenic methods, including lineage tracing of cell populations, genetic knockouts, and fundamental discoveries in invertebrate development, such as in the fruitfly Drosophila melanogaster. Drosophila midgut, which is analogous to stomach and small intestine in vertebrates, has a dedicated intestinal stem cell (ISC) population marked by Escargot (Esg) and more specifically by Delta (Dl In the new study 6 ( Fig. 1) suggesting that Piezo + EEC differentiation and proliferation are regulated differently.
To test the physiological relevance of these findings, He et al. 'overfilled' fly gut with nonabsorbable methylcellulose fibre in vivo and exerted extraluminal forces by extrinsically squeezing the gut in vitro. These mechanical manipulations increased ISC, ECC and Piezo + EEC numbers. In both cases, these effects were diminished by genetic inhibition of Piezo. These findings suggest that Piezo + EEC precursors might regulate EEC density in normal physiology.
The new study by He et al. 6 presents exciting discoveries that lead to fascinating research questions. It will be important to visualize the intraepithelial forces that guide development and regulate gastrointestinal motility, and to understand how those forces are transduced to the resident mechanosensitive cells. Mouse and human gastrointestinal epithelium structure is exemplified by the crypt-villus axis, and this asymmetry means that intraepithelial forces are not homogeneous. Although Drosophila lacks the crypt-villus axis, interestingly there is physical asymmetry within Drosophila epithelium that drives cell division at tricellular junctions 7 and contributes to directional regulation of Notch-directed EEC development 8 . Progress in this realm will help to determine whether the loss of normal EEC expansion in Piezo KO The results by He et al. 6 in Drosophila midgut await translation to vertebrate models and, ultimately, humans. Yet, they raise an intriguing possibility that mechanical forces regulate EEC development and function, whereas disruption in mechanosensation might lead to changes in EEC densities seen in some human gastrointestinal pathologies, such as chronic constipation, IBS, obesity and IBD. 
